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(54) MACHINING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To automatically machine a 
desired product only by inputting the data on the shape 
of the product to be machined and the data relative to 
unmachined work. 

SOLUTION: The controller 100 of a machine tool 
comprises an input part 1 for inputting the data 1a on 
the machining shape, and the work data 1b relative to * 
the shape of a work before machining; a data base 3 
storing at least one of the machine data representing 
the machine specification of a machine tool 1 1 and the 
tool data representing the tool specification of the tool 
held by the machine tool 11; a predictive computing part 
7 for predicting at least the machining load or the 
interference of the tool with the work on the basis of 
the data of the input part 1 and the data of the data 
base 3; and a tool passage determining part 5 for 
producing a tool passage, and determining the machining 
conditions such as a spindle rotating speed, a feeding 
speed or the like of the machine tool 1 1 on the basis of 
the data of the input part 1, the data of the data base 3, and the result of the predictive 
computation by the predictive computing part 7. 
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[fB#Jgl] JjPXJgtt^-^SrATjLT V-f&tiBT. 

v><7-t7<nttn. i&mzm-rzn-ZT-f&XJrtZ 
ME "7- * £JjPXT ^ttifsxf^ts««««tt«*«-rts 

w^s<t. io 
^griciSiirt^nfcx-^ics^, '>fr<-!:fcipift 

^eic^^tife^-^. Rtf«E^*«ji£#R»c«fc* 

^Sa^ffiiSmtC*^^. itrE , 7-*£llllT*IJ*«I& 

jSS^COME^-^ ^jjpx-r^iscDjrax^sr^-r^ 

XJIig!&#tSg¥I9:<h. 20 

^u-*d<jpx/^->RtfxjM£&£^j^ 

f»#J§ l KEtt<z>Xf£iftM<z>fM»l£B. 
Cffi*JS3] MEXjyiS&&5£#tS:fi. XftRtfJlPX 

/^->£SiR-r-5t*ic. jjpxxg^st^-r-sjipxx 
mikfe3i®:z-§;A,t?Mi$.-$nz>m>£m i *^«2 <ce« 

(ciOA^^nAcx-^. urEy-^ttn^aKttwa 
tuts*-*. a^itfE^jBSjast^etcts^fiiiiajSLte* 

eDXfe«tt©*"JSPgfi. 

[ffif*fl5] MEiPXXgifcJE^Sfi. SMEARS 
iCfcOArtStifcx-*. f&Ex-^tttt^Rlclfctt* 

JPI/1*->£iIS?-r2><h«{c, MEiliRL 40 
rztiaX/1 * - > IC «fc £ flPlM** IC *5 W 5 * ir 7 * * 7 -f 

>£igi*u we** 7**7* >jc«UT^jfi^(pi 
^anx^fsji^r-sw*^ 3 £fcte4 KE®<axfe& 

im$tm&] ttjEiA«?sft^a«. mea^© 
«c J; o a*> £ tifeJraxjEMKx- * ic^ apxfiS&x 

-^5;*X70ii$hi:LTA^L-> ME^8!lEUP£& 

nfcy-^icacf*. ii. snx/t^-^flweu m 

E^^n^xm<OXft*Sr43.fc^ifrE*xriS$h 50 



45B12 000-84794 
2 

frZHyiryj — F&petftJtL. MEXI<z> 1 JJ^Jt 

0 CDiH 0 ffl f £ME fcf * 7 j - Kfi p b < ftjg-T 
-5 iilJfcJg 3 * £ 5 (D^-Ttlfr 1 «{cE«©Xf^««<D^J 
PgB. 

(iS*3S7) tftEA^¥SJCckOA^^nfc*0X^« 
^-^R^r?-^^-^, itrESPXXgft^SlC «fc D 
S*?^nfcXA*lg^U, t(fEX*^«)lcJ;^^0«i 

ftm&rc\zmm.ow>VEmiz. flffEx^sfrE^-^Jc^p 

^L/«c^m«*WEXIO^I»i^<i:L, itfE^I«jM« 
SrS^TSj^5-a-«fc^<!:L/t<!:#IC«. ME?-* <h© 
TO**<»±r*imitreiJ*©B^£f?lfcStf*W3»li 
3A^6©l»W 1 JS(CE«©Xf^SI«W®Jffll^B. 

imxms) ME*nxxg»i^aT»i)£$n-5Apx 

XS©^*(Cte«©»PXX@*i« 0 jX^-li-^R^JS 3*6 

7 © wrn*» i ^icEa©xf^t*«o©jffli^s. 
xxs £«#-r 3 unxigs^g £^A/T#t/£ s n -s 

3 * 6 8 WTtlfr 1 Jfi<;:E*S<Z>Xf£tSM*©ftJi3P 

St. 

[f*«10] mfEX*iSK^^©«, *DX0«fc 

xsiKK&^-r-&w*3a i *6 9©v»rn* i jske 

ttcDXf^tSM^JWSffio 

t^^S 1 1 ] MEXSigK^S^IS:«> iUEA^f 
J&tC <fc 0 Art $ ntzmXM&T- 9 fflfl R L . 

fiET-sw*^ 1*610 cDtvrn* i ^tcE«©xf^tsi 

l 2 ] StiEXIiSK»^¥g:«. X*^ zi > 

^ u >^tbf^$i±»j!n]i-r'5x : a«gssr^fiX-r^^*^ 

1 *^ 1 1 oirvj-n* i JS{cEm©i^ts«<DS)'<ai^ 

B. 

[»^JS13] WEXAiSK^#©tc*i{tSIA« 
XliKK^^. ifE7-fO)IIt, JDX 

SiSilW^^-^w^tcHT^^PX^x-^. »nxw 
CD-7-^©WS. BVUzmTZ>'7-p7 : -?$:AJl-rZ> 
A^#©«h. 

ME "7 - * SrtoX-T S 8tlEX^«<D6SI«tt« 

|frEX^SI«^WT^XI©XIti:«$^ 
TX*x-^C5p^^/S:<<i: : b 1 o€rfeiWr-5x-^fe 

MEArt^&lCiOA^nfcx-?. iiSf-^teW 
^S^feiW^tlfcx-^(cS-^#. ME'7-5'S:SPX-r 
^>X*igKS^fiJt-r'i.t^lc. MEXf^«S«©^$fiHl!l£ 
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^omi^ay^mu-^^mx-r^omx^ 

gM$fe£Xjyi&Rtffax&frw£fi!u fc£ic£ift£ 
£#m» Liiusns c: t t vtzxtemwomw 

T.rt?->*mR?z>tmz. uaxxm^^r^mx 

mgtiZ£K>mtR. ikfeZtlfzJim. JPX/t*->, Rtf 
*PXXSJC*f-r-5^^l^-^ICJ;-5SMilf^<£Sit. ie 

f^s-xft, imx/<i?-><Dmn. uaxxu^^z^m 
tmm-t z> ^ * «x*x - * © *Htr-r 

^>W*JSl 4£tz\tl 5 {cf5«©X^M©*J^g 0 

xr*i«M«tt©iw»PiaiT*^T, - - -— .- 
^^^-^©^tticH-rsjQx^-x-^. ipxw 
cd^-^cdwm. ffi^KW-r^-^-^A^-f & 

«^-*. ffimxtfFmn&&mrz>xm<Dxmti:m&m 
m&mis) mmx^miz^oxij^n^mxm 

tStttWftJffllgB. 40 

icct o a*> sn^snx^^-^ tz-ssi fts jpxffifi? 

^-^(CS^. HfJiE^-^OJjPXnX hRtf»&£S<[ 
[fS#J|j2 0] HtFfE^X h^g^ati. mmv-fo) 

m&MXZiXh : £:1MB?Z>ffi-&mi 7#><E>1 9 0H>Tn 

a> 1 mizmwwxftmtixoMwmm. 
[fi5*JS2i] mm\*^m\z£o\fjt<tLrz7 : - 
9, mwt ; r-5it&®\^mzi&M-2nrz.7 : -9\zg i -3z. 50 
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mmv-z&ijQX-rzxMMm&tiiis.'rziimz. wsm 
xf^ta«©^ift[Hiejis. aioi^s^©^^-*^ 
x-r^K5©»nx*#*sn3e-r^x«ig!s»i^a^Mi' 

tffianx IfliSA^^SlCkDA^^n^: 

gmnznrzmmv-zvmxnx hZ5t£.-rz>xm& 
mm.<Dxft&me>Mwmm. 

[19^2 2] UffsEXJ|i&!&&Jg#&te. IJiRtftjP 
X/t^->$rS^-T^^t3. tfPXXJg£ft5g-f-5flPXX 

®m ; T-?&ffi^®\ztetfi2ntz7 : -?izm-j 
gmw2tirzmm t 7-i7<Dmx^x ^^tsu, 
Jjpx/i*->;Rtf}jpx&fr£§iR, &;rf*>J;?jiLriEJjn 
IIS»i^©lc}t^-r-S»*«2 1 KCBOHeB* 
WiMPgB. 

[ffltsfcJg 2 3 J SPX^^-^^A^UT^-^^AP 
HtlfE "7 - ^ £JjPXT -5 Xf^tStt t . 

mm&tiv-znMmzm-r&mxMik'T-?. mxm 

msmu- 0 ^iPX-T •5^IBXf^tS«WtSttti:«^-rtS 
S(IfSX^tSI«*^Wrsx^»xmti:«^S 

mxii^mz&ioxJiislxtzT-?. ttrlBx-iS'^ 

x HSr^-r^^x hmw^&ii. 
mmAJi^®\z£o AJizntzT-* . mM^-f&to 
^mztettiztxtzT-fizm-iz. '>tL<£*imx& 
«r. ifc^x^t^-^i^^^^iia-r^^sdis^ 

^m^&iz^m^nrz^-^. Rzmttmmtt&tz 

J:*^«8«J|C||*CS'^*. X*R^JPX/1^->^S 

#?-r-5<h#K. Mxxg£&;rr-5Jjpxxmft;£¥i8: 

Rl/fflfSAPXXe^^^SJCtOS^. 9lS 

stifcx^. jpx/t^->. &^jpxxgiis^#. 

IS^-^SrJPX-r^XMigKSr^-r^xh^lC. gfJlSX 
f^««»3EfflIfl]*EjaS. i^Djgffi^©BfrfB9-i7^SPX 

-r-spsroijpx^fr^^s-r-sx^igK^s^&i, 
MiS}jpxxg»iS¥eic«tos#?. ^snrcxm. m 
x/t^->. ri^jpxxs. fuexasK^^feicj: 
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|fifB»nxxgSi^eic«kos«. ftjgsnfci*. jp 

£JlfliLT®j££n5C<h£&®<hLfcADXgB. io 
[0 0 0 1] 

[»*oitsaiB»!f] ^apx^-^s 
au s&w&sssotox^tticM-rsx-* (ccf. 
jtaxjEMK^-^tKfc-r*) ^A^j-r^dticiD. * 

wr*. 

[0 0 0 2] 20 

£3£»-r-5>. ^©&. NCyD^^A^SIff-r-5^i:IC 30 

±07- ir&uaj:t<nm&&mftt<tiz>. insoie 

£ "TRW ICg Rift U J&^. ^"D^^V^^-^U-^Tjt 

wpwa: street. 

[0 0 0 3] ft 1 UT> <8M¥4- 

3 1 5 5 5 0#&ffi(CBRSSn/t@M7 r D^7S>yS 
■**4.'cfttt. "7— ^©JPX»tt*3irr f — 

r*r£&< gf&MJciajtPiffit^o. :t^u-^©A 

[0 0 0 4] f&2©t£3fete«l5<hLT. <8B8¥4- 1 3 8 

5 o 4W&mzm^zntzmT.i'7.Ti±ifi$>z>. -©-> 
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•7-^»C«tO*DX^*^S$n-5. CWjDX&mi. 
^U'-^jW^IEr-SiltfcT^S. *LT. HISlCjjp 
ISnfci. JlOXi|g*JCS^#JOX*fr*MEiEbT^jE 
JjPX&tt£#«&* ^l©-^.-7;U^>y 

I+k:R£r*A*e. *>fr<i:£&ttir-£>-fc>-tf-£*r 
d<D-fe>-y-^e>OA^5 : -5'S:Rf^J7 r — ^ 

[0 0 0 5] I3fflf*g«tLT, #W9-2 6 8 
1 1 #4«|KII5c*nfc»llia»*ffll»fciDI*jS*»* 

*©a*. tt±.m&owim* /^^->K§s»K^Jnx^o 
-bx©^Msics^uT. mmft^n^^-^A^tc 

cfcO. »DXyD-tX^Xf^tS«Sr«ji(CS^L. £K#> 
*0»1»JPI*«. ini#MBfcRSEU A2>0^ICSiS 
ttXJMaX**. X»ffi»«:8HtU }JPX&©iH!l5£R 

[0 0 0 6] 

[fEWMUi^tts^i] apxr^ssa©^ 
7 f -^^&xa«»sa»*i«-r*ft*tt«»Tf*o. 
c wca* ©jrax&frs-ttMr-s c t »c j: o n c ^ 

MJJkfr* 5 s - * * - X * 6 0}S© T )U3 U XA lC«£o 

xg&r-sj: 3 icbfc i»*>«»w 
fc»Wft*px*fr**»*J:'5K:ufc'i)0-r*a. f 1 

t^2(Ofi£5)?ft«f4. JDX*#©B»ifej£fc*jftl*Blr» 
[0 0 0 7] ^3©S£5l?ft^«. ^U-^T^-^A 

*fflt»TaoX*fr€a»*JEU. ££1-. XHRtfXH 
«I!&©e®iifc3g. Jax^©ilSISR^«X©ft^*iffi^ 

[0008] «sbfc7j<e>, ^ne»©t¥3i5aw«. JtlXtt 
[0009] *%^©sm«. Atx-r^^rsao^K^ 
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{OTSBRtfC (DftJP&B iXf^tSW t £«& AfcJPXgj 

[0 0 10] #5£9!CDfteCDg6<Jte. »PXtl^£^ 

ffiDLT. ^S!lbfcJDX«fiiJC-&gc ; r-5J;piCXASK. 

imx^frSrgffiiwic^LT. mmmtzttox&j&mzT 
mn pj^x^tswo^jpsoRc/ c gdsjjp&b t xf£ 

65IM<tSr(i^feJnXg®^JSttT-5fe©-Ca&S. 10 
[0 0 111 W.\Z*5£W<Df&<DSmt. **\s-9\Z£. 
SXJMfSS. tiQXgtttO^mft&^Zflr^U-ffcJ: 

[0012] Hlc^WWftbWgetltt. ^-^V'-^ICJ; 
h^ftMS:%atLfe»DX^©a^S:^ST^-5 
.k^CL fcX^tStt©SWfl?i£B& H ©fMiWgB <»: XYf 

[0013] 20 

#%wte. j&pxjsm^- 

*£A;ftLX7-?£flPXT£Xf£&tt«8iflW£BT;fc 

jraxift© 7 <wsn^ ic bst s >7 - ? x- ^ * A 
^-r-sA^^t. HtfiE>7-^^iJox-r«.tiifBx^tsitt 

X*©X^rtt«^^TX^r5 :r -^05O^{i>/<C< tfc 1 

tcs^i*. >>ti< <ht>jpxjt*5f. s^^xftt^-^t 30 

sfria^-^^spxf -s.xflSK^^B£-r^<i:*ic. 
fifsx^tsi«©£«)ii]!|£jsfi, 2i0jtfi^»tfife'7-^ 
^mxT^^mx^^^-r^xmm^m^ii 
^jm u $ xf^t§M«w*jpgB £gg <h -r 

•5. 

[0 0 14] $6lC*%BjroftbC0^ICJ:ta^. flPX® 

^x-^^A^LT^-^^irax-r^x^tSWwSJP^ 40 

BT'&oT. ^W^C7-^CD^{CWr-5iJPX^x 
tiaXtft<DV-?<DttM. ^JcMT'5 , 7-^T r - 
*£A7J-f5A*)3M£<h. itffE^-^S-JOX-r-SlfrfBI 

mt z> xmoxmttm ^griif- * <r> o % >>u < t 
x-^ics^€. jnris^-^jjpx-rsxjis&^js 

©ffffE?-* 2raDX-r^.(5CDjDX^5r^-r^)Iftig 50 
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&*fcs^&<t, ifriExASKft^aiCcko^fiic. m.m 

*J»rU f|fJfe£S^£X:PMIKRtfMX&tt©£fi)i. 
[0 0 15] Hie, *5£^lc<tn«. JjPUEMKx-^Sr 

a^ lt-7-!? * nnx-rsxf^ts^o^jffligB-c^o 
x. s^w^^-^cD^icwr^Jnx^ttx-^, *a 

sA^&t. sfrfB^-^suDX-r^tfriBxf^taMwfis 

WXStt«*«-rx^-^Op*.^35:< £*> 1 

jwr-s^-^^^iSii. KnsA^^aictoA^^n 

tz^-9. 1ftWly : -5>tem&mzi&misntz5 : -2\zm 
©<h^^LT«HS^n-&X^t»«0$iJP^BA^a«^ 
[0 0 16] 

m^Trnwrz. iin *&mmmMm\zjiz>xitWL 

«©^JPg«l 0 0(D/a7?iTS5. $Wi£fil 0 
Ote. A^JgPl. f-^^-X3. XSSS&^SP5^- 

fcte^£nxuft<^#. fcjpgB 1 o o te, cpu, 

RAM, ROM. Attl^-f >^-7i-X, x— ^EtS 

[0017] ATlSB 1 te. ftsUPgB 1 0 0 iC&gftx- 
^m^£A7JT*7i£>«gB«ifi5cX«&oX, 

tgS«8^S^©l[®)gB, Mt5#lf 

«t If* CM > 7 x - 7. gl« tC J: o flurr ^. C £ 

[0018] ^-^u— A^jgpi ^>bmxmm7 : — 

*>\ a. V-i'x-^ 1 b. X**£K£3E$femfi- 1 

c . ^wsf^m^ i d . *px^f*^s«f^Jt^ i e mv> 

late. BMtr^JPXSafficD^lcMf-Sx-^XS 

-scit^x^^. mxm^-^ i a«. jjpi» 

■7-^x-^lbte. ^feSSiSSriPX-r-S^iJPX^-i' 
te. jfeJjPX^-^SrXf^tStttl 1IC^». H3tf-5fc* 

i±T<oEMfii. srff&m^o^UPX^-i'ro^ffi 
[0019] X^SK^MSIf^m^ 1 c te. a?J8P3£B 1 
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Jt<f?id«. r ?-?<Dtiaj:i>m&-rzffl\z*'<u- 
M&fem^i e«, mmmmi o oa<e®i£fi)cL*:apx 

Igftt&^l d. Jnl&ttgSJSmMf^ 1 eK^Ttef* 

[O 0 2 0] A^gRl^SA^ft/t^-^te. x-^ 10 

^-X 3 (i. «(ttf-^^-X3 a. ii/*;^f- 

"<-X3d. NC/it-#T-?^3e. Xtlf— 

X 3 f. tf^-^-X3 g£^/uTtA-5„ 
r-5"<-7 3tt, ^fcfA-h'xVX^gB^ftxV 

-5= £Ac. T-^^-XSrtWBfWf-^^-XS a. 
W^f-^'C-XSb, flpx^fl^-^-x 
3 c. tt&x— X 3 d. NC/tf-^r-^^- 20 
X 3 e . A^7x-^^-X 3 f . .a— tf^-^-X 3 

tr^'C-X3 a — 3 g tLTtiK 
[0 0 2 1] 0 2£#BgT££. taw^-^-xs a 

*;^f-5"<-x 3 blCteSft^tl-Sx-^ICli, XJI 30 

<D<gmmn. iiR^ia*j^oi-ffi, jemk. x^o 

t*H. XJI##, XAcoJiffiicttT-Sgm^tt:. RtfiS 

sn*. ipx&ft^-^-xs c ict&^^n-sx-^ 

a. > hmmv&m* SDx/t^->. jpxffi£*g 

x® £ apx-r it& xn s-s^-r * tz ttxomm x- ^ 
w^ins. tm^-^-x 3 d ic^^n-sx- 

y-f>f^ini 1 . A^f-^"<-x3 

flite. A^gRl A^A^^tlfcttlX^ttx-^ 1 a. 

RtfXJMi?&gH$f£JiH* 1 c. # 
»MMf *^ 1 d . JjPX&frgHt^fiH* 1 e icwr-s^ 
— *>W*ttan*. -l— y=f-^^-x3 gicti. 

[0 0 2 2] x— X 3 tZ&MZtlZT- 50 
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^^-^^ttieicA^-r-sx-^. xf^tswi 
frCsr>m&2tirzT—?cDot>'j>te.< i ^t*n« 

[0 0 2 3] 03. 4£#R8LT. X JMlil&ifcJtgB 5 £ 
itt^-r^.. XIWI?&**5£g&5te. 

JjPXXgfc£g|55 a. XIM18&£/Sg&5 b. jPX&#ifc 
Sgi?5c. Rtf*£lE8R5d€:£®&®fiSlgiSi<!:LT^ 

[0 0 2 4] 5feT. A^»x-5"<-X 3 f tCte*rt£ttT 
^•SflPX^tfx-;? 1 aR^9-ff-? 1 b;WjpXX 
@)fc£g&5 alC^n-a (Xfy7S 11). CCDf- 
^ICS-rf^T. JPXXg8t5£g|5 5 a tt, ^JOX^-^tJ 

.t^ftiiilwiiS!^^^^ ©jpxffi©^«*g:iiT 

-5. ife^T, JPIXg**5£gfl5 attiPXg:#x-*^- 

x 3 c rtict&^nTt^m^K^x-^ tg^LfcJbn 
x®e>ffimi::8cR>T. anx^M©*^. ffigwsffRtf 

«i£(CK#T-5> (Xf-^Sl 3) . *UT. JDXXe 

ft?gS|S5ati. MISJ!)PXM«©#^«>a®/^7^-^ic: 
»jss*t, ^gjnx^«^irax-r-s.fci>6icaii^x* 

RtfJjPXA*:5'->£, iPX^#x-^^-X3 c|*3lC*& 
*fi £ nt t » -5 API® £ » PX-f ^ffig&IM- ® ^rirfc ■ 
J6C0S^x-^R^PX/1^- ^§&T-5~(X~x<;/ 

/sis) . &mmffi&x*A>>rtx-T?mx.? 

^-X3 c^?>^-5> h^©®SlcH-r-5T r -^fe 
#ASn5. ^^<D*PX««SrJ!jPXT^iJPX)lIS 
/?^9t^$ns Uf7 7Sl 7) . 

[0 0 2 5] 05A^il 2 IC*PX/1^— >©^J^* 
T. 0 51iX^^> (^lc) JPX/1XTS.D. @6«i? 
ii5*ilP*PX/tXT*-5. S7{i I 7-^##ttbTV^gP 
Sro^SrSPXM^i LT«]B'J^©f6lX*0^>X + J p > 

(^*) flPXMX. Vife«$-5^i'7^^7'f >»PX/1 
X. @8«^0$:^'6i-r^.tt»JPXnXT$.'5o 

[0 0 2 6] i9tt^. tt±m^6tt«-£acD 
It 0 ft^* £ "7 - * T^E- £>jem©fe8&^|6j (c— ^ffit* -D 

<!:-CJ*93*#>-0>< J:^if5:#ii5^l5»PX/1X. 010(4 

T-^-©^tt<Dteija73[fijic— sa■roiauix^T^ < x^ 

^> (^SE) SPX/1X. mi UZl-PtffttELT^Z 

-sepfiTS^spx^paifiLfeo. ^-^apx-r^aox 
j^«icjfi< e-y ^ x^ - < -r^ 

^LT. «giJ®|^Of6l±?£r@2)#?iiIta»PXAXT$>^. 
[0 0 2 7] 012 «JaX^««^^a5«rlS!|«)JlPXm« 



( 7 ) 

II 

-XlCXHSr'J h?? hS-frSdtT^g&W&HSrBJJ 

©&f!i£P!&u ifris»nx^T«^ffl-r^i^T© 

XJMimc-&T&«fc?li>lfaxj|£&i&£-g\ J&fEflDI 

[0 0 2 8] 01 3A^il 5£#!1LT. JJDX 

XS2fe5£g&5 a lC*3^^«B'J^|pJWg!Kj^^*ittW 

•T-5. 013 (a) iz\i. imx-r^y-^© i o©tt 

5ft"7 — ^©tt®R c £05©X*-\-> (i£SE) *DI/1 
0. b'->^7-<-h'©[il&«-pJS.MlC^<-r-5C:<i:^ 20 

[0 0 2 9] 9cf. 013 (b) ©J; 5 ft -7 — ^ffitSR 
c ©I^iiit* 4^.^?BT P ^ ft^TS (X^r;/ 
/S21) . ^-^ftffiR c £¥®TP{C&§* 

-T-5 (Xf'^S2 3) . 014IC. 

JBJPrctf)S'i>G£3}<a6£> (Xf7^2 5) . 0 

»prca*swesnntf. — *&n;:8wrr*c£#*T* 30 
s. mfcG&mMTzmmL \ u = i~n) 

It* UT7/2 7) . tt*8L i ©f££©7j-«;fi» ftft 
ft*£r£© i (C^bTffiXiCK^«Tt>. sfeVHi. fi 

[0 0 3 0] *^T'. 0^Prctiti^L i ©XjfitA i . 
B i £;fca& Ufy^S 2 9). 2SfjSA i . B i Rfl©Se 
Bt I A i , B i I &mW-?Z> Ufy^S 3 1). CO 
RlftA*. Ui, B i I max t^c^ifiiKL i ©75 

fflS*¥2rfcl£*jrrs (Xf-yyS3 3) . flaTT* 

KLTftSgStlfciMilL i ©7jieo*fi^7j|p|<fcLT. d 
©7jfalCXJI£9-*(c:WLTj££;i<fctCj;D. t-y^ 

fg^nj^ft*. 

[0 0 3 1 ] ^IC. 01 6-02 O&Jtt&LT^-V?? 

KTiS»£i;:flDXT-5^te£iftijrr-5. 11611 *v 
^9 9 >l c Srwr-sflnx-r^?— ^© 1 o©a 

®Rc©M&0T£>-5. fc*>, OT©l»^Ttti 1 6~ 

0i 9jc^-r«to»cdb«o+-v5^^7'f >^»nx-r-5 50 
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«-&fcttnT!&wr*a<. 0 7ic^-r«fc5i;:[3tfc©*v 
^99^ >£x*-v ^x/txicTjinx-r-s^fciq 

[0 0 3 2] *t7f?7-f>li tt®ic«f9*f*tt* 

£«><cgtt?5nsttift8i&fci;miftffiftT&oT. tew 

!&®M«<tte&i£oT@&^gl5#T*&S©T. ffc©*ox 

««j:0 ! b?*v>»iST3!nn:r«ct3j«»*sn*. 
&<fioM8 1 tfSft -s snx^fr \z xfinx-r -a £ t w&m 

tft-5. 

[0 0 3 3] ■7-^ftBRc*^ + ^5i7^^'f >L c 

stturrsfc&i;:. ##iis^g§-ete. a&r. 0 1 7 us 

"TJ;3K. ^-^ttBRcSrJt&WfflSgiiiSl ~Sn 
(*gWlTlin=14) Cfttrrs ttfs»^S3 
5) . ttffigigSl ~S14©&*©;*:£$tt. ^Rft'S 

p^-r-sftMS^ (*£jg&s-eiiH 1 8 ics-r«t 5 \z 
mmms 1 tas^s 1 3) ok©«*& 

(Xf77*S 3 7) . 

[0034] iic. cotM izmrzm&Li z& 

AS Uf77"S3 9) . C©t§£\ ig#«gL tgE«9L 

t tosAPi «. awn. ±ictt*ica*?-r*nt«« 

H-r-5¥fflTp £;fca>t>S Uf77S4 1) . -€-LT. 
¥®Tp £ 2 1 . S 1 3 £©3;ttLl. L12 

(XT7/S4 3) . £©20©3&gSLh L13© 

atttt**B-ra( xf7ys4 5) . ^©MtiT 
ii> ttjftpt cj3tt*aa«.i, L13 oa»«»A«-ar 

Sdt*?IK-rS^ffiS»^di:^T^5. £flLl. Ll 
3 Ut7^S4 7 iC&HTYes CD 

T77*S49) . 38KL1. L13 £t£ir?&«tt&' (X^ 
7/S 4 7 {C43V>TNo©»&) ICtt. ^IfiSSL ^+-^7 
f^5-f >Tttftl»t«WT* (XT77S5 1) . C 
©«t 5 IC UT*DXXS*^gP 5 a V7??7 y f>L 
c^tttHUfc^lC. 0 2 1 tC^-T J: 5 IC. *t7^?7 
-f>Lc lc»LTSttft*lfcSttI*fflfcLTJJrJE©tr 

5 b-c^fiE-r^ctlcJ:0. iiSWStc^B'Jlrax^ff ^c: 
t««T?**. c©t^r. ^-r-5 2^>©^r7^^7-f 

>©3?^IC*5W^S«9©i«^*^. 3i2*Ott7f 
^ 9-f >^ 1 #©*•*- >Tft«»S»«flK 
l/T. SnXXeSr^-r-SChfcT^-S. 
[0 0 3 5] Sfc. ^r^i'^^'f ><tra«»Cii5^SIC 

tt±ifft^n«fte»ftt»jpx««tUT, 7uxffl©& 

S©£iRgi57)i*-5. CiRgB©-W. 02 2 (a) \Ztf. 
SnTl>5. 02 2 (a) IC*i^TATSTi£!iRgi5«, 
«^tf4a*Ttt. ^UXjDXUAci:eicS©^ffi^tt 
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[0036] z\o istztiaxmt&zpm-rzrzisb 

IC, aPXXgfcj£g&5 att. Jtrax^^-^d^Jjpiffi 

i«JL (0 2 2 (b) #Sg) . ^©^^$^iSWBafii«t 
0 =fe /Jn $ Vi ® &m&m*P L T ^ £ L TJ^tttl 

tc7-i7^$ig«SJcj!inx-rs*i!a:$«< ^t^xt* 

•5. 

[0 0 3 7) ^IC. 12 3*#ILT. *PX/t^->05 

3 (a) T^fi^lC, •7-^WlCJraX-r^>fll3 0©i)S 
il^CifiSOIRT^ffl^TjSJinXSrff IIT*5 

cmc«LT. 023 (b) ic*-r«t5ic, m 

3 0©4®<fc0fe/h$AcCia^©XftT^ffl^TgR3>^ 

tB A □ TCDXftT CD^*.^>^*-*t»S5[ £ £ <fc lc J; 0 

lW*aaiOIC«fc»3*SLfciBBiJllPX3&«S6n*. 
[0 0 3 8] XiEWcfc -5 K LT*PXXei*Sffl5 5 a IC*5 

i>T»ffisnfcjoi«*. x*. »nx/t^->, jpxj® 

*tcB|-r«.x-^li. })PIX@fc5£gfl 5 a C5»PXIfg# 
£)£g|S5 blc2i<E>n<5>. XIMli&£l£g& 5 b te. CKDjJP 

x««. xa. noi/t^— ^kh***^— a*»^ 

— 3 f iC&ij^ttTU-a?-^-^ 1 b. 1$ 

-r^^-^ifc^it^-a-T. jpx^fr^-^^-x 3 c 
icte^nxus i ^^ycowitDS, ^jjA^a. tf-y 

?7-f - HttO^-^ffif^^^^E^-^^JjPX-r^fc* 

- HiSKS-^fiX-r^. X#M£&Rtffc?-y*7'f-Fig8& 

JJPX&ft^-^-X 3 c \Z&M2t\T^Z> 

wm3tiz£oftt>nz>o 

[0 0 3 9] If 7^- Ki|i&©#ft 
0»J£02 4. 2 5*#rabTiR^r-5. 02 4K5kTJ: 
5 Kmjjfa izmUMtf— 3£ LT <^fc IWVHD «7 - £ SPX 
B£^ii5taX/^->Ti38'J»PIU 
SrSiB^|6]©iatbTIS:3e-r-5«^. tlfc&B 1:1*5 <<>T 
t:y?7-r-h*£?T:5£. «t0^A^fi|5^Ti(HHlWXa 
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02 4{C*5^T^BJT*-r«t^»C MftOfl^ 
[0 0 4 0] . APXXf§ft£g&5 atli ^iSflPX 

rt*-><oi:mmi&iz%i-2Tm$(.<Dm¥W&fe#> 
7/S5 3) . my-wornm*? h)izmn-rz> c*^ 

T.mm&izfe^Tftjjfa\zigiii&mmT'm&<Dm&&m 
mtmzfetb, m&mz%>\-tz>v-i7#m\zft-fz>&¥-m 

7) . mhmi&teA&o&m^? h^&wrsspra© 

€> tf y * 7 - K £fr ? «k ? KXA*£?S£fi)iSB 5 b Xtt 

^7^7^-^©*%^^ UT77S6 1) . 

20 K©77[6Jfi, XfH^ldiJViTKrlHX 
[0 04 1] CCT. SPXXig^gR 5 a Til. JPX 
^7-g?a?T-5<fc 5 irffiiglCXa, JPX/1^->&^PX 

xe^A^jifcti^s-r-s.fc^icbTfc.t^., * 

^JpxiewsastfJcgilwipxxScD^as^ff -5 n t fe 

[0 0 4 2] JjPX&#2fe£8P5 c*«m«»^ 

sssp 5 b*^e.cosi^*icat?uT. l^fco^ino 
©n^»}i^. »izii-f5-i:>u-gin 3icj:^a!i^i@ 

[0 0 4 3] 02 6, 2 7^#RSLT. JPX^j*^g|5 
5 c Testis ilPX^tf) O tf i? 7 4 - H P £ vt 

oaarF©^s73ffi©-^j*ittw-r-5. 02 6\$. 
«^^^-rM^0T^^.o 

40 [0 0 4 4] 5tT. A77x-^^-X3 f f»q©»PX^ 

Uf77S6 3) . *UT. iJPX^^-^, "7— i» 
^-^b&Wx-^-X 3 aRtflfl/I^^y 
^-^^-XS bSr#B9bTfigfflXAS:^>£-r^) (7.^ 
•y7S6 5) . ffifflxm^^ST^t. iPlrM 
Z*7}®.ntf&®tmz&;fe$tlZ>. C^UTgt^^tXfe* 
X ^"iS $ h *5«fctfX**& r *^ WTcDitJCT tf y ^ 7 
^-HSPSriSfitr-S Uf-;7"S6 7) . 
P=y (8 r h) 
50 [0 0 4 5] ^^T. 7-i'f-i'l:tSn5 l 7-i'© 
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ttm^x^/x^^uy^-^^-x 3 b^tfaox 

^e^iH^iSN (rpm) £#«?>-5 Ury^S7 

•5 UT7/S7 3) . XtftIe]teMSN7&<|||SOI^ 
7^S7 3TYes ©«^) , Xf'y/S 7 lT^J&^n 

Wlilfe^ffiNmax £@*.TV>-5i§-& (Xf'^S7 3t 
No©«^) . ^If£&tt©g;*:3l«][I|!|giSSNinax £ 

7/S7 7) . C5LT5fc«6£n;£2Jgcn, S 

& jctt tr v z ~? * - Kffi p b.m u < mm.ztitzxmo) 1 
3g*feo©jaiofi f . ±«itHiteiifeN*^^TcDittcT 

iHDiSSF Uf77S9 7) . 

F = n f N 

[0 0 4 6] CiniCcktK 0 2 6 IC^T <fc "5 tC> -7 — ^ 20 

[0 0 4 7] CCT. ttll*frj*je»5 cTJDI&#$: 

e>^Uje>Eigsnfcjnx^frSrfijfflLTt>=fc^. 30 

[0 0 4 8] «IEg&5dli. tttE-r«?MttHW7 0>& 

[0 0 4 9] fx-ffifHTO 9 te. -»0<)tC^»©NCSM 
9 at. -tf— 9. T>y*"&tr-9— ^vXfA9 
btSrJIlILTfcO. If£M«l l©ttljil9&lte«l© 
Bte£fltffP?«. OSt), NC819 attmiOilO. 

tt©®®). f?jh. 2? — 7>hOON/OFF, iftll 40 

[0 0 5 0] IB. 08*.tf£!B)XA£»£ia 

Xf^t5«l llCtt. X(^tRMl lWa^A^ 
^•y F/«£<h*©t8{*:#BiS©Mffi. f-7>h®ilS. Xf£ 

-5X^^CDMffi-fe>-y-tick^X^«{«l 1<0^-9\Z 50 
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(Kts $ n-s mmm * wsrr * watte tr»«-t > 
*. xf^««ti 1 icgsf $*itu5xs©xa*. xa 
a. x«jfeiB»««*jis-r*fc*©i*-fe>*. r 

27-fe>+)-£"&tMr>-ti-gpi 3j&<ffttt5ftTV>*. -fc>it 

SRi 3T*jEanfcWi^t-**w«jra7'sj£&ft 
-5. -b>itgBl 3©x^-fe>tJ-csas^tifcx 

as. xii*. ieifetp(DXA<Dsri. tp'b&m&mmt 
^x-^^-7.3 bicite.n. 7*— x3©rt§. 
ie. jewsft*. 

[0 0 5 1] ir>itgpi 3 ©&tft-fe >-tf-©i&ft-fe 
>-*TSlJ£3nfcttH*a»©«*. *-7>h©ffig, 
Sa«»lt*ttx-**IIE»1 5^LTf-^^-X3 

©ta«x-iS"<-x 3 a irM^n. aiw^-^^-x 3 

a fiDttS**»*|jE. SSr£*l5o SSIC. -fc>1«H 3 

©•7-^-fe>-y-TMJt«nfcaxR«E*»&iff««i 1 

©»ft**©tt«««>S«S£**U ^-^MlEgPl 5* 
/riTf-^^-xacittr-J'^-x 3 aJCiUD. 
teW^-^-XS a©KI3g&£«uE. MSrT-5J;pJc 
LTUK -fe>+>-8Kl 3©7 — ^-fe^lrTiliJtSftfc 
JDX^H*XA«l&»HtSP5©ffliEgR5 d'vglO. ^ 

j£g&5 bT'ffiiEXA«KSr^LTTOPX-r-5CifeT 

[0 0 5 2] ^IC. M2 8 £#8B LT^WIMHS 7 *tt 
WtS. ^rHd^SP7tt. JPXttjB->5 3.U— ^3>» 
7 a. tS«^®j->S j.U-->3 >g|5 7 b. 7-^->5a 
l/-->3>g|57c. II$ly5al/- >3 >S57 d£ 

[0 0 5 3] >m att. A7J 

t-^"<-X3 f a^JDXftMfrr-* 1 aRXfy—irT 
-9 1 b£gl-m0. IM/*^yf-5"<-X3b^ 
S, »PXXe»l^6P5 alCTj*3£SnfcX*ROCX** 

•6. SSlC. J)DItti->5aU-y 3 >g& 7 att. IS 
«B^»«»5bTft3t. ifcgsnfc 1 >^*: D©i£D 
ft. ey?7^-Hi. X*«»Rtfi;y^ 

7Y-H«»Satt«lO. 3^-3, anX*fl=*3£» 5 c T 

[0 0 5 4] »nitt«i->5 3.l'-->3>gi5 7 att. flUX 
!C5tiCoT. ^>*0. — #««IlCXJI«ift»3ta5*tX 

b<t. x*, in*;uyatfi«ii«s»c!)» 
^-r-s^sd^^jwr*. fe^SDxma-cwsoxf 

U-->3>SJ7 attlmXXg#iJt6B5 alwttLT. 
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mx.m&zmT.^m.®.ii-$-z>Jio\z.m<$i-?z>. z\<Dt 
# . m mtai:^ -mm & on \z «t o *rax ^sm-v & z> 

Jiiiigftsaisaa. im^fcteanx/^- 
>££MLTflnX^«, x*. ttlI/t^->. jjuxkbj? 

IJI|l&*fc5£g&5t;:i£toT-5«, -tbT, 
±IB3MB#4iDigSn5. XJ^flDX/t^-^gMT 

iraxxgfcjeap 5 a ^garax^pi 

MlS^ilDXXg^en U fciUX«g#£XHig&fc5£g|S 5 

[0055] 02 9*#iit. ^mmwmm^m^ 

JOITfrtEfc**. #J;U£lB<lg&ftS#6 6SKT©M 
#2 1 b<D«tSt?^^tl-5«kp^«-& (0 2 9 

(a) ) . m%<Dmts.*)'&ow>mmT.m®.2 1 ctv 

TBiSSn^ (02 9(b)). 
[0 0 5 6] JPXXeft^gP 5alt 029 IC^T^S; 

ntzuojim^ ^>t«A^SR i *^e> a^j Lfciox^^ 

1 alC^LTffiSlC^LfeX^i^-^i:©^ 

$ tc *i/t}rax$u§*£ costiM^anx-r^ 

[0 0 5 7] *TOXtK<S->5 j.U-->3 >g|S7 ati. 3 6 

tc. sax^Bi^^nfc^^feR^o^^x^^^UT 

JU4"f ATlUff LTM. XMi^-^CDT 
(£g|5 5 biCiUmr-So Xiyi8g£fi)cgfl5 b»i. CICD^ 

[0 0 5 8] jPX«ffi->5iU-->3>gP7 a 

te. H^IC»DX^ff*>nTU-5)M> ijPXffM*?-^ 1 
a. *DX/1^->. XjyS&lcWT 

-Sx-^JCS^. »DX^jl^T^ r 7-^tC*3lt-&Alffi 
SB (-f >n-^-g|5) £^jrr-£>. dO^jRfl^ttJDX^ 

mfe3£gR5 cv%tts*u jnx*fr»^gp 5 c me 

APBgB (-f>3-^-gp) TX#|cDj£9igg£«ji£-t!--5 
flPX^Srifc^T-S. 
[0 0 5 9] $6IC, iOXttffi->5il/--> 3 >g&7 a 

^3¥3tt/iX:RcDl^Sfc9C9i£Dfik. t8&<*.ffi. e-y 

snfe^ttBCiS*. jtoas*^»nxft^f$^a!imEc 

-f-5. amix'al/— >3 >SB7 art. 1JQ 
I«f-^lat, l—itr—i? 1 b<fc. Unxxe* 
5tgfl5 cTfliSgSttfcXft. XjIl*;l^Rtf3E$l&$fca£g|S 
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[0 0 6 0] JOIttlySal-ya >gfl7 a 

a. ^«3ns"7-i7(D«ffl^i:tinx*«=»i3£g|5 5 c 

PSP9^jHen, &ffi$iJPgP9©-y— #->XfA9 bco 
10 [0 0 6 1] X*<h »7— * tcDgfe^CD^iBdlca^Vi 

^n^i^. JDX«lg>'3il/-->3 >SP7 a«. ^CD 

&^-^<&sox^#Si^5 c cntcj: 
o. toi*fr*sE» 5 c «. xT*^hA^sd$nsm 

lS^jija-r-5X^«KlC»^TXft^l!)T-5IS. 

it o i£&T& »rr * «k ^ fkmrnrnw 9 tcm^ £ w-r n £ 

[0 0 6 2] t»M*Wj->5iU— >3>S57 b«. 
20 3 a \ZteHfl2t\T^Z>mmiZttTZ>Wk&i.<D 

mmmmmzm-r^-^ -t>-y-giu 3<Dmm-t> 
■y-frzoMmy'-ii'izm-izxftmtei lammm*^ 

iifc.- JlDXttffi->53. U—>3 >8&7 at? iS 

[0 0 6 3] ySal/->3 >g|S7 c (±. A^JX 

30 ^ 1 b£§tt#D. II/*J^r-i"<-X3 b*^ 
6. SDXXgft^g|5 5 ctCT^^nfcISS^Xm* 

)Btt. itt^SCcD^tt. ^-ffi^stt® 
-So $6IC. "7-^£>53.U-->3>gl57 ctt. X*ig 
gS*fi5tgR5 bTft!£. tSK$nfeXft0 1^J^fef)©j|| 
Oft. «ii^S. tyi/7^-Hffi. 

T. 7-^->5al/— >3>gS7ctt, SttSfoAc^— 
? tcSo*#J)DX^jl»T-5^J^ CD 7- ^ <D^W\m^i^ 

40 ss^l. -eco^^PL|g**ttix«ag-> = 3.u-->3 

>SP7a. I«$ixSal/->3 >gP7 b'vjlSo 
[0 0 6 4] Ilfl->ial/-y 3 >gB7 d«. SPX 
ttl->5iU-/3 >S57 aT-^jSd^n-SJJDXft^. I 
JI/^U^— X 3 blCtSiW^nx^-SX^CO^ 

\zmt z mtiRtfmn®& ic err s 5 1 - ^ ^ e x*co 

^-X 3 b !C^iW$nTt»-5XS^JCgi-r-&7=-^ 

flnxftiifr. snx^. «jA^a. iinx^K^e>xAco^ 

50 ^ft^Sr^SSgilEtTS. 0>J^.« 
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#-;ux> H5;kd«-&. $fcaga<jg«-f ^> 
tetfwx^©^ (ias. im. *>b&m. gmtt 

[0 0 6 5] Iftili->5al/->3 >g&7 dtC 

©ffl]Ea55 djc&stu ^snsx^cDgmffia*^ 10 

&££/rr-5j:5xii«s&£j£gB5 btrjum-rs. 
«>7 - ^ <t 1* t & * T^ft ic*g*f#«i £ -a-* t # lean 

[0 0 6 6] ^IC^I — ^KSffMaJBrtf 5 f 20 

wm.^is^vrmrrj^\,xunmmi 0 owmmmz 

tl^L7tJllPX^^IC^bT^-^^-^^S^MtfCi: 

wmmi 0 o^js^Tsjpx^^x^igKicw-r^T}- 

[0 0 6 7] ^I'-^JgfrJPg&S fte, A 

^l^£Art$nfcXjyg&gHt&f£8H*l c, 30 

»f^«* 1 d . im*fl=«M»ftMB« 1 e i^slt. 

^ IC J; Z> J»X ^ n -fe 7. O^S £ p]f|g <t: f -5 © T? & 2> . 
[0 0 6 8] S3 0^#HBUT. »DX4>©imig&©g 

xasK^ssf^Jt^ 1 c^A^$nfc*^^*wiK-r 

Xjyi&^MSmMg^ 1 c#A*;£tlT^&ttnfcr 
(^>$9. 7*7- v -7 S 8 1 (C^3^TNoW«-&) , 

T-5fi£M(Di)DX*^«SS«t^$n-5)o XJlig&^Mlg 40 

lC*H>TYes . Xf7 7"S 8 3{C*5I/>T. 

it 0 mm^nmommmm t. fcjsnx^icw lts 
y§ -c $> -5 UrtSfr* pi mr z> . 

[0 0 6 9] XftSK0^5E^SST$.-5<hW»fSn^> 
<h Ufy7"S 8 3{C*>^TYes <Z>«^) . Xt^T'S 

Lrz^mmwffii s^^co^-^iz&^xnocii^ 50 
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Sn-Si: (X5^:7S 8 3IC*3ViTNo©«-&) . X5=-.y 
7S87 icii^T. XJieB4>X£K*;0(*'<l'-^K 

ssfi^ji&rss 5 f *^xaigK*fi)ta5 5 bic%«en 

-So 

[0 0 7 0] XAiggS«^MAiSST«^:^t*<]»f$n 
-Si (Xt^^S 8 3lC*5lATNo»«-&) . Xfy^S 
8 91C43UT, »0X^fl=Sr^lE-r-5C:tlC«tDXAigK 

T S C <h H<t 0 JS:XAigK»^S t^:^ «h*ij»r ^ n 
(Xf7 7S 8 9JC*J^TYes (D*§^) . X5^;/ 
7"S9 H'^T. ^U~^^M^*J»f6t5 5 f 
flni&fHfe5£gC5 clC^LT. S^fcXJMl&<Z>^S£ 

#A^jnx^fHc^M-rs«t^m^5e-a-^n. xsel 

-5. ^f7 7"S 8 9tC*3^T. »nX^#Sr^HLTfcS 
S^tXftig?S75^H<»:^:€)^^<»:^J»r$nSi: (X^y 
~TS 8 9 KiJt^TNoOJi^) , Xr^/S 9 7 

T. ^^MSI^*«J»fgP 5 f *^^jjE-r-5>«^ai5 

[0 0 7 1] Xf7yS8 5IC*3^T. *«JglJgP^*<# 
«Cfi. X^u/^S 9 3 lC*J^TXftigfe<^B. 

^^tsi-r^citiCcto. o^o. siffitirr-sfloiyD 

-feX^-^P#ram^b^tcXftiSK»^5E^ff o C t 
iCcfcO, *«BiJgP^^58^^V^^iB!l^ns«^ (X^ 
•^ys 9 3 ti&HTYes CD^^) . Xf7yS9 5l:*3 
HT. XA«?S0^5*-SB?fW^fBILfc:»IC, Xr7 
yS87 ICfc^TXAigi^^M^ieff^tl^. IS« 

*JK$n^>^ (X-x-y^S 9 3tC*3^TNoCD*^) IC 
tt. Xf7/S 9 7 lCt5^T^MSA^fg^«S^n 
-5. 

[0 0 7 2] i»C»C. 0 3 1 *#fi8LT. Sni©^tcfS 
LTKWl 0 O^gtdMtC^LfetfDX^tC^L 

T^^u-^^JgbAcimx^^w^M^^itt^r 

1 aROC?-^^-^ 1 b£A?j8ff 1 ICA^J-T^i:, ^5" 
tllcSo*^TXSig8S^a5 5. mzimx^9t^5 
cii^^U-^izMX^^m^-r^ Uf7^9 

9) . coJmx&fHi. ^-^^-X3(ct&«rt$nx^ 

-rz>T-i?&&mizTz>z\t\zj:K)&;fe2nz>. —a 
x. a.— y-'^fcti^-^u-iS'Ji. cti«t«s^s»e© 
ig^ic«t o e,nfc*nx^^}# o T 
<^^. m&(DWimm<Dm&fr*>fflw$i® 1 o o 
^^-r-5*nx^fr«t o t)jox^p^*^< ^-sjnx^fr 
£Str -5. 

[0 0 7 3] XT77S101 ICtJ^T. JOX^^M 
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U-^A^SB 1 ^<E>JJIlX&#^HSIf£Jf 1 e 
LTfcWtftti Uf7/S 1 0 1 tc430VTNo©« 
£) . X^y^S 9 9tC*5^T^Lfc»ni^TfJnX 
SrMfcrTS (X5^y:/S 10 3). 
[0 0 7 4] ^U-^A^ia^JJDX&ft^JOSI 
f^«<^l eSrA^J-T-Si (Xr-y:/S 1 0 1 lc43V>TYe 
s <Dm&) . X^yT/S 1 0 5 IC*5l>TgHft^£j5¥#T 
U ^©S^tt^^JW-rS (X^«y:/S 10 7) . 0£H 
W^S^T«nc^i*'JBr3*XS«h (X^yT'S 10 7 10 

WgM. <^IE«r(S-r*^€:-r-5J:^a*S15l 7lcm^<£ 
?£L (X^y:/S 10 9). X^>y^S 1 0 1 ICJJ1-5. 
^ \y-9t,mxS-mx.^<D^S.^Xirt Hiz&U 
;fc<fc5l-^©SMm#*JBr£tt-5. Xf-y7S 1 0 7ic 

is 5 <Dm teg ^ x& ^ t $ n/b 

m&lZ, Zr-yZTS 9 9 (C*5t/iTti^brcJ!jnX^iC »J 

[0 0 7 5] X^-y^S 1 0 7 lC*5liT. SnX^W^ 20 
g^SSTfe^iflBf^nfe^ (X^-y^S 1 0 7tC 
fe^TYes ©*•&) ICte. Xf'^S 1 1 i l;:i5t,:>T;^- 
^&fe=£^^£^teJJq-E^^ - - 

=r<r=*7r3r g i c & # $ *i s . © * 1 x> — 9 \z <£ z> m X-& 
m(-»«t. ftmtsn. ^cort^^wr^sox*#cDS 

gr^tmmT'%Z>. X^-y^Sl 1 30 

-a. gjoaaww-mtf uf'^s 1 1 5iz*5^TYe 

^ as* iz jr-t £ »ox^# $ ffi&M k g^x # 
x-^-x 3 (nn^wfr (xf^ys in).* 

£SLfcflDX*tt-CJroX£fT5 (Xf y^S 1 1 

9) . 

[0 0 7 6] ^^U-^^MjSf^*J»Fg|5 5 f te. 40 

JSIC. ^^U-^lCi?)^S!)lllf^^BJ«gt-r-5. S3 
2. 3 3£#Bg-r-5<»:. fj!fifiL*:J:5K. tf^U-^a* 
\f}^lt>^mXM^-9 1 aRW-t>^-9 1 b 
SrA^JT^x!:. fcJSPgS 1 0 0 14. S&Mfc^-^CDJg 
«T^*iHlX^RC;*DX^CD7-^^«$^L (X 
T^S121) . mJLWVi'T-9 1 alcS^ilS?2 
nfcIftTi5j;^II*J^TH$gglt5 Uf'^ 
S 1 2 3) . jfcc:. 7-^!i<7-i'f-yjw;i!£$ti 

TUSi\ £WlS P(CX*T^af$nT^*\ £$4S 
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ffitfm^T^&fr&mm-?* Uf-^s 125) . ? 
«-&) »c»4, *iis-9&3zmftmmms n4{5js©*a 

[0 0 7 7] JjOX*g<»#g^X^-5«£ (X^-y^S 1 
2 5lC*5t>XYes £>*§£) ICte. Xr-^ys 1 2 7 K*5 
i^X. 3MWgf£}£<£l d^A^Snx^&^S^SWBr 
^»>iSmi4?l dSiA7j2nTV^Ir^ (X^ 
7 7"S 1 2 7 ICiS^XNo©^) Kfi. *1U—9&3£ 

i d^A^^n-st. ^fe^ftaif^m^i d*^ai»?x 

*^*^^&«»frs (Xf77S 12 9). 

[0 0 7 8] ¥i£9<D*i£ (Xx-yT/S 1 2 9 C43<r>T 
Yes <0«£) . Xf'^S 1 3 1 1C43UX. T-^fltgP 
7IC±$^»l^ff^*tCS^^T. IAT*5«fctfX#W: 
i^TH*^-!?. ^lCA^jg|51 iZXJltttirzV-ZB 

mz^-r^m^nm-r^ (03 3#i) . x*t 

45 J: T H# "7 - 1 ¥Wr $ ti5 

(X-r y:/S 1 3 1 iC^^TYes ©«•&) » ^--^U- 
-^^MJHf^*<J»rSP5 f &te$«iapB&9lC*fbTj2iD 
«)$-f?ih-r^«t^Jt^*%-r«. (X^-y^S 13 3). 
IIT 45 «fc ZfiXfk*)],? T H*t ry _ ^ L ^ u ^.jaj 

[0 0 7 9] ^ftglf^Jt^l dd^jM0T«/j:^«'& 
(Xfy/Sl 2 9(;*5l,iTNo<D«-&) . Mt-X^-y^" 
S 1 3 51C*5UT. ^ftSI^Jt^-l d^yai/ (JOG ) 

•5. ^ib^m^rld^. -?-0<6ItlT't)^^«^ Uf 
7^S 1 3 5 lc45ViTNo<D^) (Cte. tftj£ D tef^lt b 
T^itflKL (Xf'^S 13 7). ^-^l^-iS'^S 

[0 0 8 0] #»«fHt^l d*t->*3^ (JOG ) ito* 

iz\t/\>F)mmz&z>mr)T'8>2>m-& »f?^i 3 

5<Ci5^XYes iCte. *^U-^^M«^JW 

T. I**J^TH*«7-?. mz<7-9M#.t=?-WT 
*j^5A»*«Wr* ttfy^S 13 9). T.^)V9 
TH*t7-J'i : F»t4tWK*ft«ift (X^-y^S 
1 3 9«C*J^TYes . *-^U-^IEWMPWW 

SP5 f tt. »fil^JJSPg|5 9lC«LTj^O«l*^±-r-5>J;^ 
Jt^-^^T-S Uf77"S 13 3). 

[0 0 8 1] Ift*JP^TH3&«7 — ^i^Uft^tfl 
W3n5^ (Xf77"S 1 3 9lC43tiTNoCO«^) . 

^u-^SH^*jBfgp5 f tt. ^mmw&nz&z 
^mmmsmzm-j^x, x^T^jjox^t^-r^ 

^S^SWBr-T* (X^-y^S 14 1). X^T^JJPX 

Btttwrstwwsn^ Ufy^s 1411: 
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Uf7?S 133). JLMTtftiaj:MVt£T& 

Lu^tmwiztizm-er (x^^s i 4 i ic*5<^tn<> 

fiffc-T. ^"^U'-^fi. ^ffirtciO^a^ (JOG) 219 

[0 0 8 2] 'AlZ. HXbmW®5 e&WlWtZo SESE 
L,fc*^U-^lc£5}jpX&#<Z>£Mte. iSiBWifrtJW^ 
JPX^X h£©|»gTf^bn*;i£t>^!B£tt5. o£ 

[0 0 8 3] 03 5£#j»8T-5<t, SDXB#PfltC*f-r^n 

fc©^ yn-x-K^dft*-- 1 ) UJKft.0. iitt 
-Iflr^ft© * t a: « XS£g| KS^f < IH n x 
h (ttflfil II ) teft<&-5. JlPICDh-^nx Mitt 

fflA##&Trs„ ^mummx-i*. nxh^ause 

*t. ^Lfcrnxhtt^JB^TXi^Lfc^olc^U 

[0 0 8 4] 5fe-T. 03 5 iC&^TttiSinil T7jrf<fc£t 
nx hffli(S^*i!6-5 (X^y^S 14 3). S^tfJtcii 
nx htti^«Xf^«l«©7>^>^ziX htX^ziX h 

■5/SS/hnX ht. -^<D«i:#O*0X^5:**. ^tl£ 
tfHAfcf^gBl 7 ^LT^U-^tCliTK-r-S (X^ 
77S14 5) . 

03 5 ICTH-Ti^tenx hft^JCTSLTfeja 

[0085] ^u-^ia. gtmistzjioizm^-ztirz 

STS^ifefel.. nx h*g@g&5 ete. Xf'^S 1 

4 7jc*j^t. jpx^fr*^M$nfc^s^$saux 

ftnXjfcfhOt&gSnftlttttt Wf7 7S 1 4 7 
K43V>TNo<Z>«&) . -g-0*S»PX^Plte$n-5 (X^ 
77S14 9) . *lU—?i!fl. flPIi&#£^ST£<i: 
Uf-y7S 1 4 7lC*3ViTYes <Dtg£) . fg$nt 

spx^Tonx b&mntztt^iz uf'yT's 1 

5 1). -5-C93X h^rffi^L (X^ v^S 1 5 3) mtf 



Xtv7S 1 4 7ICWS-T-5. ^W3X 
K JjPX^#S:^m«JllXdiM56^n Uf77S 
14 9). Wtf£M£g#ff. 

Uf7/S 15 1. S 1 5 3) . APX&frCD^H 

SffitLT. gE&LfcflPX^fMSHlSflMf^l eSA^J 

fttt. i o o^A^$nfc*nxi^mtc-&st 

-r^ioicjpx^ss^-r^.fc^icibTfej;^. 09*. 

fcf. 0 3 5{C*5UTft/hnXh*#A-5jPX^raA^?, 

[0 0 8 6] 03 4. 3 5Tti. I — ^PaX 

^jcjfjSTS 9, ^1^-^ojpx^ 

\zm&&fztem&m : $:mm-rz>z.£*>T'gz>o 037 

(a) ^#M-T-5i. tt&Vti. 03 5<DffiS§HII tCtB 

20 ^-XtC^-SCiliS^STtj*^. fiJ&tt&lgVIS- 
B$fflT^-r^^tiC«fcO0 3 7 (b) l:^tfttRM3 
*:9©fiJ&ffl*§mi 03 7 (b) fC*5UT, * 

«>. — 

[oo8 7] 5fe-r. m&&i®N\&*$.*b UT7/S 1 5 

5) . *1>T. fiJISttlSVI^^mLT^KJra^/c 
DWfiJ&ffii&VII S:^*^ (Xt'^S 15 7). 
T. 7Sr^LT^A©^{4B#F^^feD<Df<JSI 

i. ^coi^^irax^^r^-r-s. K 
30 &vrz£?\zmmzntztox&ftt>&tfM&mmmtzr> 

OfiJJS. iW^^SIllgbTJUPX^fr^^M-r^^.!:^ 
•5. 3X hg?Sg&5 efi. Xf77S 1 6 1 IC&HT, 
*PI^*^M $ nfc»^S^* 1£S L T ^> . APX^# 
tifi$£M2tlfcl-ttlli (Xf^yS 1 6 1 tC*5^TNoCD*i 

^) , ^©s^jpi^w^^n^ (xf7ys i 6 

7) . ^U-^. iraX^#$r^M-r^ t (X^-y^ 
S 1 6 1 iCii^TYes <Dm&) . ^H^tafciJPX^T 

S 1 6 3) . ^-CDZJX h^rg^L (Xfy^S 1 6 5) 

40 nzf^y-fs i 6 i icDfg-r-s. ^-^u--^^. 

tthtStX (X^y^S 16 7). 

Ji^^n^ (Xf77S 16 3. S 1 6 
5) . JPX^frW^H^fttLT. IBiELfc*oi*frje 
1 e S: A*t« C t WAtf. JlP 

xn#ra*A^/t7^-^<i:LT. mmmmi oo*^ 
$ nfejpiB#wic^ar -s. <t o icupx&#£ giR-r <k 

^iCLTfe.!:^. 0y*.fcf. 03 7 (b) (C*3^T^O 
50 -r-Si^lCLTfc&H. 
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[0 0 8 8] ifclC. «7Sg&l 7£iftSrr*. 7 
tiili»jaS6Pi 7 a <h. CRTSot^l7bi*ft 
(SLX^S. S^SCl 7teXIMI&ife£gP5<Z>AnXXa 

5. Pi^SgBl 7 ate. flnXXgi*5eg&5 a^e»CDStl 

[0 0 8 9] Sfc, f£lffllCte0 1 lC*£nX^fct>7j<, 

SBl 3 t&^Snx&tK «*a*£0ffi&£jf?:7<r 

^gfcl 7ti^S!l^ffgC7d^cD5 s -^(c:a^X^t'7 

<t#x#-5. $ etc, A^-^-X 3 f icA?j;*ft 
T^-SJJDX^tt^-^ 1 a ICiitt-SttlX^Wx-^ 

x-*£lttSrLX^£-&Xt>J:^. gB6Lfe«t 

nmmmzj:K). i-^nmri^nrzu^^^y^ 

7^g*T5utt,T^^ 5Etc. 0 3 8 lc^T<£ 5 
ff««^>. rx'JT 1 : SPSSflDXj riij72 

>*oxj <huofc»XM«£^©&frttftK£fc>irrfe 

Xfcfit^. 

[0090] *&w(DmMMm<oftm\z-o^Tm.wT 
£t\ *<^u- ^liA^gci *^snx?g*ex-^ i 

aSiy:7-^T-5' 1 b£^— X 3 ICA^TS 
AJlLfztiQT.B&.T"-? 1 1 b 

t. T-f^-^Z^&MZrLT^&T-trizlzm^ 
IJM£8&&^5©jDXX@&3£g&5 aTjDI® 

x*. flnx/^->. Rtfanxxg^giR. 

tlS. &HX, Xftig&ft^gfl5WXIMi&£/>JcS$5 b 

X'xmmm^ mx&ttvtjz&s c xfltix&#a*su£$ 
Mi l^iBili^Jffli^n. ^-^wjnx^^tiijnxsss 

[0 0 9 1] ^2HdSiJ®Lg&7Xte. 
^A^jSRlTJ^UnX^tt^-^ 1 aW7-i'f-3' 1 
bt. T-5"<-X3\Z&1f?i2tlT^Z>&7 : -5'£\zm 
•3%. SDXft^ X^t"7-i7<t<D^^CDSa<D^ 

jraxxe^gP5 a^mzn. ^mfchBTv^wm 
ssns. &m\z. ^^©^x^swmssics 
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^£XJMi&&£gB5WIIMi&£fiJcg&5 bXXft&gg 

a«. jnix&tt&jtgfcs c xsax^fWifejesn. -entc 

•5. ^^-^^XSSK^JOI^S^ISLfcO, # 

5 ifr*:oVrz%ift*W®.-TZ>. 
[0 0 9 2] Z\<D£o\Z*ftW\t> A7jgRia><=.A?3L 
tzWXM)k9-S> 1 aRtf^-^x-^ 1 bt. x— * 

^-xstcteijasnx^a&x-^tKg:^ ^jHUgC 

10 ggR7XflDXft#. XMiil-? iL<D=F&%f<D&M<D^ 

mmn&mmzftt>tiz>(D-c$>z>. 0*0. s£*iisr 

*DXSrff^. ^©<h€-<DflDXtt<££ftdJLX7^-FA 
^^bX«®^JP*K^XUfc©lC^LX. *%^x 

tis-r^aajsw^Lx. ^-co^j9ijg»is*x7^-F^ 

*-7-KfcjPLXjlJDX*HT5. &ttJLfcJnXtt<£ 
£ 7 << - F A* •;/ * b X 7 W - F 7 * 7 - F fcm<Dffi&& 
HlZtSl±5-e--5«l;-5JcLX^-5. «toX. «igftsn-5 
jS£*tfiE&J:9j£<;kD. £S«g&»nX£«l:Dig<&fT 
X€?£. 

20 [0 0 9 3] '&&&ffih*5mv>VcMtW$:m 3 9 tC^ 
-T. 03 9 (a) tC^T«fc-5ft0ffiJEmiC*fUX. i^bs 
!Cte03 9 (b) CDJ;p^BiJO58b0tt^$»oit«^ 

irinBWTTTi-rrxaix-rs t . o ^ uaixx* 

S^XfeXftOjtO^ia^lC-r^, W^.«2 0 Omm/min 

xjuxf-titi. -e-Wcfcofi^^ii^u^ti^. Jnx^f 

Rfl©A*l?S:g«S[t^ffl^XL*^. Z\n\zMVT*?m 
30 Ttt, XAWjtOiS^SriSiaiC^ofcSSJDXLXfeC 

^LfcCt^bfj:^. Z\iX\t. ^mmwu9\z^ 
X. SPXft^O^fiiOgLm^. Iftt9-^i:©W 

tcteiw^nx^^sa^-^^-x $:?ijffl-rs t \z & 

[0 0 9 4] &,±wtmvtz^o\z. * 
^u-^i4inx-r^$iSfi.<o^tt^-^t. sat-5* 

*UX "7 - ^ C9^«*5 «fc ix*r»«c -5 9 £ A^3 

40 x*«ss. jrax^xeKMicigfT^n. mmmx 
im i ] ^mmmm\z^x^mm.(Dummm<Dy 

D«yi7^X$>-5. 
[0 2] x-^^-7>CD7*D-y^EXfe-5. 

[03] xmm&ikfc&wa-yzmT&Zo 

[04] »0XXSi*^SB»7D-^V— hT65. 
[0 5] JjPX/1*-><Z>-0tJ<i:LXX*r > »D 
I/t X €:S-rSIS0XS -5 . 

so [0 6] mx/if-xo— mtvxmM^nimx/t7,=s: 
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[07] Snx/t^— >cd— MtLX^-y7i7^7^>m 
X/1X£^-fB&0-C&-5. 

[08] JJ0X/1^->O-^J<»:LTftlt»DI/^$r^-r 
B&0T&5. 

[0 9] JOI/t* — >©— 0>J<i:LT#?ii5«S§P»DX>'1XlC 

[@io] mx/^-xo-mtvxms ntmv>x*- 
[011] mxrtf-xD-mtLT&ismmj:/***: 
[0i 2] jpin^-xo-^jtLxirax^cD^gp 

■;/:/g&#£XZs-X*ICXH:£'J h^^ 
[013] ^-^(DJOXttfflCDS^iaj^^ffi^ittW 

-r^fc*e>«^sc0T^-5. 

[014] "7-^WJniftSWS^|p]»i^ft^|»^ 

[015] ^-^ojjnxftSog^rsj^^fto^D 

[016] +t7?5'7'f>©ft!£*g^Wt5fc* 

s-OfltetBTT?**. - - . - ■ 

[017] f^^^-f >«i*£*i££a»BJ-r-57ca& 

[01 8] ^Y^i/^^-f X^^^S-lttBJ-r^fe.* 
©i»W0T*$.-5o 

[0 19] ^-v^^^^-f >©^*ffi$-lttBJ-r^fcJ?) 
OS'J<Datt^0-t! , ^.'5o 

[02 0] +t7^^7-f>©^ffi©7D-ft- 

[021] ^•v^^^^'f >^JnxT^>fc*(OJinx/tx 

£^-T8&0T-&£». 
[02 2] ARg|J&£73-ft£lft0JiT£fcJ&<D«5£0T& 
0. (a) \tV->7<D-kfcmW.m. (b) (a) ©g|5 
tti2;*0-e<fc-5„ 

[0 2 3] SSflDXOlftB^Tifc 0 . (a) \r<£&t$ffi\Z 

^zmuaxz^-rm. (b) \$*3mv>zi 

<fc £ #?*0X € tkT 0 T$> -5 . 

[02 4] %f-&MJirt*\Z&V Z>\Zy ft o 

{4BO*S^ffi^iKBJT-5«^0T^-5. 
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